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(57) Abstract: A hydraulic stepless speed changer comprises a first hydraulic device and a second hydraulic device. In a cylinder 
block, there are formed a first and a second plunger hole for respectively accommodating the first and the second plunger, a hydraulic 
closed circuit connecting the first and the second plunger hole, and a distribution valve hole accommodating a distribution valve for 
switching the flow direction of hydraulic oil in the hydraulic closed circuit. A shaft penetrating through the cylinder block and the 
cylinder block are rotated synchronously, the first and the second plunger hole is formed parallel to the shaft, and a swash plate of 
the second hydraulic device is supported rotatably about the shaft The first and the second plunger 
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are biased toward swash plate sides by springs provided in the respective first and second plunger holes. A swash plate of the first 
hydraulic device and the swash plate of the second hydraulic device are supported respectively by outer rings of a first and a second 
thrust bearing-cum-radial bearing, and inner rings of the first and the second thrust bearing-cum-radial bearing are prevented from 
being moved in an axial direction of the shaft 
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4 2(D&>bOb¥ftlzt£Z£*>\ZLl&j8 l £tiX^Z> 0 ^Ut, lulSB 1 6 3 X 
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P3tt»2#7L6 4cDfcV^Rt|II^;&T>*III^£ &jh/C^3, X, M#?Lta. fgl 

Il/7^?L47, I 2 ^7 ?L 5 7 i !3 1 A^tt 2 1 fill^tt 

Si 5fcJ&17 P 7>'S^?L4 7, ^2 7°7^t?L5 7 © tf 5/ ^ R «t «9 ^^<75fc° 

yfR©ilj:/h$ < Sti/CV^. X. HI 4 (ci^-r J: 9 1 #?L 6 3 teH^I" 

3|g2#?L6 4M^ffc*-r5 J: ^o^4 2 ©JSfebWcasv^T, 

H2#?L6 4 irttSV^ 1/2 fcTy^f-o-f h UTBae&ti/CV^o 

ffiSfrbT&gUTV^o X, ^ 1 M 6 3 i 1 1 7°7 ?L4 7 W^.^^, R 

tf, l2#7L6 4tf 27"7y^5 70Wl^ S4l!l^ti 5 fctt'CfO 

BllRl*t±5^ IliU§6 5(t f 17'7^t7L4 7(DJ&Ut^ Il# 

IlUf#6 6##ffi#K:*B*!§1-5 e H^f#6 6«fgl#?L6 3rtJcE«* 
ti/o^fc^ y^pyM 2(^>y-bTmi#?L6 3 £ IMt£(Z>SEg#lfifc£ 

3 a l£Ti^{W@^£*Lfc^6 3 b tfSIfctttt k*VCV^. Il§lf#6 6 £^ 
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3 c lCtfl§]f#6 6 (47^7M7y^l 6 ^ft^o -Ctti££*LTV^ 0 

t i^ot#6 6d7^7/v^7!;y^i 6©rt*ii 6 b t ssh-s r £ m «fc t) . 

v-y V^/n yN2 ©W^IrJ^oT^Wi U El 6 m^-f «fc 5 fcSSte&Hm 

rtil6blt ®6(C^-t-j; 1 1 Hf # 6 6 h paifif n o 

^iLT#-hUi:l2ii6 2 fc^aitSU iPtEn 1 ^-fUi 

0S~18 0MlT*ftH, 18 0S~3 6 0 (0) ^O^ffl"C^ 

mi *mMtstix^z> 0 ^^t% «tHiii#- fui§2iS6 2 s 

4K:*5V^ ^<Dh*<D%iim&^W.l 0 0©ffMVPIt O^bVMmax i 
EI 1 4 iC*5V>T> fKffettft 1 tt/E^g 10 0 XteH? 2 mjZmW 2 00©1 

iii(Eafc?)fTaa«sr^u EtWisa— * 2 3 (m^steao otH^iu^mNout 

Sr^UT^So 1*1 0 121*5 V^T, m&fo, 1 1 Jftff^I 1 0 0 Otf Stf V P 

4b$r^U — ^&tt#2ifcJE$5flt2 0 0©fra^VMc«te£:^L-C^<5o 
^tt, AJ3$$12 l<DAJj®%m&Ni.n <Dk£s ffi^HHESfcNout (3^2 3 
©0^) «Nin ^b2Nin ©»KH©5££ £ fc-S £ 5 teu 1 
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2 0 0<Dmgmmti^ %2^9^^^ 5 8 irl^^^i^TLS 7X^m^tl 
S^VS^SgWas, 3-^23 (ta^jUHEi&S) ^Uyy/n^42IItL 
T— HHE-t-aWJc, f lite I2fct*ft2»^6 2 fcftSt5fWttto^i:T? 

KL, i/U y^ny^4 2©tt'frO<£>J19<Z>lHl^i 0^~1 8 0^<D$5HT? % fls 
hU^Ltl 1 7 , 7y^t?L4 7— g£A£*K 1 8 0^~3 6 0 

(o) m(vmmx\ #ii^^fu^uti i^7^v?t?L4 7*>betm* 

>"pJr1L4 73&»6>etW**L % 18 01-3 6 0 (0) ^Oggffl-^ f^»?ft*S7jf— 
MJ«r^LTftl7 p ?J'$?-Y?L4 7~-^A£*l& 0 flnfoto&l£ffi1-<5ifc^RtflR 

0l3fcT/0 3^i-J;5t^ 2 ft&BS 7 5 HI 2 V v^TL 5 7 OjggB £ > 

fc, %/]) ^^zfn^^A 2<D®r%mz.¥£^XM$L&tlX\^Z> 0 #fg2#?L6 4ic 
fi. ft 1 ?fi^6 1 i!2M6 2 ^tf^fccioV^T. Ml&irZM 2-79^^^115 

7iz.mm-tzm2m&7 5<d#— hwa>mm^tix^?> 0 #^2#?L6 4tf± N 

7 6f*ft2#?L6 4ft\zmWiS*lX^Z>fr#>^ VP V'^n ^4 2{C*j-LTft 
2#?L6 4 ^lU^IOBBg^t £*LTV^ 0 tfcoT, ft 2 i30## 7 6 ttf y 5^ 
4 2O$fM>0£3^{cIBg£;ivr^5 0 

ft2#?L6 4tf>£MRjg4 4m*MRii-SHiP»m«: % i^y ^p*;^4 2t* 
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tW^b 6 4 a ^T^tttt@^£nfc^g6 4 b^l&ttttktl/TV^o ^12 
HD##7 6 4 br B 1fc{4=^f^^yv^6 4 c ^l*3g?£;ft,T:fc«9 , #3 

-f^yyy^6 4 ci^t#i2§]f#7 eiji^^T/^Tyy^i 8iawft-f£ 

£*vn><5 0 #!2ff#7 6te^7VV<Ty i^l 8©^1 8 b £ ^SH" 

T/\"<T !)^^18 ©ftSt 18bi ©ft*Mfcia«\ 16a, 

•=eUTs §2iEif 2 0 ofcitta— * 2 3(D^yV is?-7ni?jr 4 2m*ti-3 
«M>0 ft «9 CDtS^tlHl^ fc*j-J& UT N 0 S~ 18 0 £©«6fflT?«*gc J, 180g 
-3 6 0 (0) &<DmmxmM¥L&WLl£&foX^Z> 0 rit, fi|Jt(^h 

hw^i2M6 2 tmm-r 5 mm &±x*£tm&<o z.txtbz> 0 

-^2 3 (ttJ^UHBSP) <OfV l/?Zfu v* 4 2»C*^3tt'frOJB5©lE#|I!lE 

£aso&~i s o^©i5ffl-e, f£»$j^/K— fwir^tn 2^7y^t?L5 7 

^RA$ti5. x> nog~3 6o (0) m<Dmmx% ftwim&tf— 
#«®4 4^iE#j-.{esiiibfc^{c > 3-^23 (m^mfeiaj) o*/pv^ 

p^4 2fc*f-f-S*ll^Oja«?©fli*HHlte^lOS~l 8 0^£>iSBT% flOfoifca 5 
fW^ttl2y7^t?L5 7^P>ibtH£*K 18 0t~3 6 0 (0) 

*as&ffl^5iM;&tWRA-*-5ifc£f±, a-^23 (m^HJlslHS) <7»y;/^:/ 
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So 

62, ^1#?L6 3, I2#?L64, 1 « 6 5 % JH^hUR 

Ull, 0 5 i-, tWIB»BEBBlHllSCt!:f«Bi»Sr^-Y— ^i-Sfcftm, 

*t2 8©Ii7L3 6K:^J^S£M&K::i3V^ ^^r^^t^S^A^SS 9 9 a 
IrtLtV^S, IH#A»S&9 9 a«A^#2 1 (DtYMmz.T&i&tSfhtz.mWi- 2 1 b 

i^ii£*i-cv^ 0 iiW2 8}j:ftjijt2 i b(3i^ii-rs^s§2 s & &w.tfh 

Sfrffi?ftSg2 8alt ^ W K^*/P^9 1 (C^{tbtl,fci?ftS§9 1 a .RTJ^JUgB 
**2 8 {3L^tf-£>*Lfc?l&{&2 8 b {CiSil^^xTV^So HUl5?ftS&2 8 b, 91a, $1 

—jf, A73*& 2 1 ^V^T. f 1M6 1WI2M6 2 fcfi, 9 9 \Z. 

mm^mttM&Mmi-z^v— ^#9 0 (ayb#) ^^^-lsss^tv^,, 

ntflPtt, #7L9 9rt<Df^lJj?fi%?fiJ±^|lISSc(e:#t^-t-So X, ^-y — 

9 0 35s*i6?L 9 9 — mm-f- zzLt* g^it-r s 0 
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fcbtfj|eHE&Nout ^Nin k:^Liv^-£- 

m 1 3 d^-Tv^ h w^— 14 6 £$&f£L N ^ W K/i^4 5 L-C#41£ffi 4 
4^itt^a{^4@$ii:5o ^0^^*5V>T«. ^Z/i?>2 2<n>mMlj?\Z. £ «9 
A^7$4 2 1 ^LT^y 3^4 2 ^E^ft-MUlteifcNin "^HHEi-So - 

ffl^rttti 5 5fi5/y is?-?* 4 2 iagfoftmnHE-rsa*. 
£^®4 4#*>y 4 2<D#^o^^bTii:Vz:{4e(D>t'57:^^fe 

5it, # 1 flllJEEgli 1 0 0©^7^t4 3«#4fCT4 4|Jl«to-C«^«»J$ 
Jg2?fcJEgltt2 0 Ofc&^Xte&^v isV^r 5 8^^ hn^^li^Lt^^ 
y ? 4 2 £ 5 l £ £ ft t) > — Wms3r-£>o 

y^i 5 2, &-u^ m^#i 5 5 %frvxmMmmw:^fcm£hz> 0 
mfia^®4 4^ti:^4g(ciaff ^tL-rv^s^t^, 014 ic^-r £ 5 &-f& 

lfaJEgsgl 0 0©tritlVP(ifP m^lU^Nout (3—^2 3 

m^IU^Nout ^Nin £ 2 Nin OP^O^t^ 

^(Dmwjft m&m tn. sn mjzmm 100 (onummv p ^^iit^^ 2 miz 
mm2 0 oconm^mvM(Dmnm. (=VMmax) tmis<ftz>&m-?hz>o 
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bTll7 9 7^t?L4 7^PlAU 18 01-3 6 0 (0) g<£>S£ffl-C, fftHl 
I (aotfttSo 

#0^~1 8 0^<Df5ffl-e, f^Sllft*:^*- bWtr^bT^2^ B ^Vi^-Y?L5 7^ 
KAU 18 0^-3 6 0 (0) «©|Sffl^ W^-hW^Ltl2y 

iOJfem, ^o?'^4 2Mi2 1 Sr^UTIBSfr^tLSA^EflEgc 
Nin ^7^t 5 8<Z)0^#«5 1 ^©^fflff jEf^fflfc J; 5jE^tRj©HllESfi: 

*i5IE:£l5l©|lHBrau 3-^23, m%££titcffim?7iy?'l 52, WH^ 

&&go 4 4 a*ii:sc#«a> bm^^Mtfr^teeiiJ^ £ &tiL-rz> t % m 1 4 

Kl:i8Vvr$&l?ftJEgftl 0 0<DfTm^^VP«^n^bVMmax -^iiiPU -?r*L 
tJUtSC-CttJ^JlHHEScNout liNin ^fe2Nin — £*S3£-#-5o **5. tUTjE^^C 
Nout tfSNin 3&>b2Nin fc^fb-TS £ # OjfiE 2 faJEE^g 2 0 0 ©fTS^SlVM 
teVMmax <D 5 „ r. ©^H(D^®I?fi(D^tbST^[Hlfe(D^« N HI 1 2 
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Y 14 6 *tftf^b, * W 5 ^LtfM4 4 Srj&tWfcffi 

t., n faffing ioo ©fm&atv p <Dm*m&m 2 200 <onmm- 

^(DM&, #MR©4 4j5SjE#|r]^ ®Wj-f5fc#> N m^^^2 2 ©rabbit) 
A7J$*2 1^UT:/yy^os'^4 2«t5, Hiffgf 1 

0 Ofi, v^y y^ny^4 2 tf>*b>frOja 9 <Z>III*Hi 0 £~ 1 8 Ol©iit% 
fJOMSr. 3^— FU^IT|17'7>'^?L4 7^6>etffli-5o X, 18 0^ 
-3 6 0 (0) *©«Sffl-C> f^tttt«Ts ^bu^tr^iy7y^t?L4 7 

-FW^ttl2y7y^t?L5 7^b5tttit5o X, 18 0g~3 6 0 
(0) A©<6ffl*C, f^aft^^- bW^jl-lt^ 2 7"7 V^t 7L 5 7 ^At5o 

-/^4 2^^5«JiL>0^9O^^|lI^^^Ufc^ J, K^oT 

^HI^Nout ^Nin i2Nin OW©#^J £ ttiS*^[RlO|HllE^#fetl/So =S£ 
oT. tulB^lpJOdl^m^. ^/d^4 2<DE^-[^©(El^i:©^ 
(fn) 7)5 N 3^2 3, ^$tL7tBU3S^7^^1 5 2, ffi^jffil 551: 
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£\ ttJ^UHBSBcNout tt rttJ^EHESRNout flSNin ©#£\J »CjtUEbT/hS< 

(--T\ r-j b 2 it 6 2 f^li^tttB $ n-st-a-^tft L 

TV^SJ ^fRj^oTlfJPb, -^tti^CTIiS^lHlfe^Nout JSNin a>£>H£n~. 

l±i^J|llte#:Nout dSNin ^b^n^fttS £ £ <?)fg 2 #}JE^* 2 0 0 

Ell If*. rott©^W^iT^5 0 S$lJfcS6 1«\ I2if 62J; 
r f 1//^ 1 4 6 M tt, =¥ir^7 hit 1 5 0<£>jtftii^ 
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©0^ffi5 1 Kl*hr$i¥jEftUBj&Sft< ft«3 % 3 — ^ 2 3 fiff? 2 2 0 0 

l^7bLHifcfii s ^ 7 it 3 o o ^st>'ti^itt5o i*k ffr 
i o 0Rum2mmmn2 o o <a*7^f a^<7>^«iite:> m 1 1 ^^-t-ttri^ 

^omej£^fB&i-3o mi i {*f^l^)?a^^s?g^t^l^I^IR]^^bxv^?, 0 in 

ti57, mmf^v^i 5 3. wtj#i 5 5&frvxmmmmw:^feigi5tiz> 0 

ttJ7J[Hfe#:Nout j^Nin £ - 2 Nin <Df$<Dt§& 

Nout ^Nin i2Nin ©W©i-&i 1^1 C-Cfc5fc:#>, ^(Dmm^^^o El 

i 2^if^l^l?fi©^5tEnsLt^ > IH]^75•|n]^b-cv^s 0 m^ss i(c#^^^5Ihi^ 

StrlB©m^^^{-s 3—^ 2 3, T-T K^dr-^r 15 6, K^^Hr 1 5 

7 N fHi^s^l 5 3. ffiTjttl 5 5^U^ilgf^i^5 0 

(i) *mM^M<Dmi£^mmmmmx*fe, ^177^43^^17 

7^t4 3^^if5^KK;H5 ^ft^lMtlOOt, 
12 77^^ 5 8 ^(D|277^ 5 i 3 ^-^&p^- 2 3 A 

(Mm) ^t5l2ii±gf2 00 t^ffii5o X. ^177^431^ 
^277^^ 5 8^^r^tLMi-5mi7°7^^i'dFL4 7S.tJ?, 1277^ 
i?\?L5 7&&m<D^V y^7n^ 4 2}CtT^U, fl77^7t?L4 7 RZf 
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##7 6 (t>@B#) ^^tb^HX^-t-6mi#?L6 3, ^2#7L6 4 
Mm-r^Atl%2 1 A^7tt2 1 bi/V iy?4 2 t^mM^-T 

2 1 b^ftKftmZtiX^^Zo X, M2mj£mW:2 0 0©»4i5 l/^v-y ^ 

X, Hi, |27"7^t4 3 1 5 8^ f 17 t 7^^t?L47 > 12^7^ 
S?^?L5 7rttCgS:tt btltz.=i4 ^^y"V ls?4 3 b , ^5 8bC 

iot^W K/^4 5WI1 3— ^W2 3 A (#MK) W---fp]^oT^ett^tb 
tti££;ft5 £ 5&-bfc„ $ ^lfflJEE^ei 0 0©^ W K/V4 5 (#4*50 

A77#2 l^^$tb5P3il^n$ft^3 9 F • 7v?7;WWi 

§:) <D^$|3 9 a ^T^1"5 J: 5 l-b7h 0 *P^lT s f£ 2 TftJE^g 2 0 0 <7}|g 1 
3^M2 3A mm) A7J$|2 1 ^^$tL6R^^o|i^3 1 (fg 2 

Biapif 3 9, 31©«39b, 3 1 b <DA7J$I 2 1 5ltt;fr|R]<D^ 

iOfel, ^7^t4 3, 5 8^n^/^7'!Jy^4 3b, 5 8 b £ «9 % 
h>4'5^Il 3-^W2 3 A^^oT^tLfMf^^ 
W K/V4 5^Hl 3—^^U2 3A^H|3P#f3 9,3 1 tjftottt) 
tL5o rcDTcfe, Ri3n#^3 9, 3 1 ^A^# 2 1 ^#^f^^07j/5^H^ 
< rtl^i^o 

9, 3 1 fctLT^JE^tS^ t^T^5 0 
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b • ^^T^mmM^d (D^3 9 b cDmm^ffinmu, M.-o^tomfs^hWn 
(om^Mmmmmx^t, 31 (i^7^b - ^^T/i-^ift 

#ih^$135 0 d^i-5^2 3-^lF|3#2 3B (^2^$iJW) £HIx.-tV^o 

#JtbtL-C^, P9^=3n$ft^3 9, 3 1©«3 9b, 3 1 b O{l0®f£ ffirtt 
/hE£H£itt||iPf§ U7c#^- 1 5 ^Ik&SB 5 0 d F*3|§ 3 9b. 31b 
i~^o iot, Rinn|ig3 9, 31©rtfi39b, 31b^i39a, 3 
1 a <Dtt$m*'>ti: < $IJPST*# 

(3) *mmmTZYt. fgl#?L6 3X^2#?L6 4 (#E#?L) 3rA^ 
#2 1 k¥ftT*M.-Dmi-7 : 7l/i? J rlL4 2-7 =71/^^5 7 J: t> tAA 
$42 liC^LT^Ufc, X. Il7 P 7^i'5L4 7M27 t 7^t?L5 
7 £Jgl#?L6 3^TJ«m2#?L6 4 &Zth^tl%sJ£m 1 6 5 H 2 fagg 7 

(4) ^HJS^-e^, mi#?L6 3RX$m2fr1L6 4 (#IB#?L) £A^ 
$4 2 1 ir¥tfT'loS/y >-^n ^4 2 ^MiibT^bfc 0 S&S^ 

(5) ^W^S^>?fiBE^^5iat:i^ ^1»^6 1 (ififfi?te) tm 

2M6 2 mjzmm mi isv^tla 7, §2/7^^57^ 

X, v^y 7^42 ^#2 1 (^LT^7 P 7^^U I2ftl6 
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^2 i c common ?z.b&-?%z> 0 x, vmm-t^^^^^z i c 

(6) ^W^O?fti3E^^3t^^«. |g 2 faffing 2 0 0©Il3^ 
^f|3#2 3A tt, ^<Dt)~mm&, $%1 =i — ?%m2 3 A(DI1I^#4M5 1 

&cD^JSffi£^frJl®SU£l^Ufc (EI 9 (a) 9 (b) £ feK^ 

^y^yn2/^4 2©*i>0 (A^tt2 1 <D^t>$iO &c¥fTT% 1"^^^^ * 

(7) &mMKm<DWjjjfcmmw:4: o or± % tuiB?ftflE^^^^#x., 

^f^TV^.o MIit4 0 0lt f 2ijjgf2 0 0©^13^ 

^Mt2 3A (#4^) ^0^^A7jUJ^O^2»iEE^g2 0 0©^1 3— ^g|5 
#23A («0 ^^f&)XH^f^C>lHl^^m^i-§^^ bT, =¥-¥^7h 
gI15 0^fitl/^o ^<£>l£^ JblE (1) ~ (6) K:fE*cO#3H5£4S||f^ 
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T> ^TJS©?L^-r5Cl^ 0 ZL<Dm^, tfU^6 3 a, ^6 3 b % h 6 4 a, 

6 4b ^r^lB§-r S r b 5o 
A#*ij2 1 <DB — f 2 3ffi!lOffi^«Srtt}^=¥-Y2 4©1J: 9 
a^^2 4©W^^W$t, ^{±S bfc TOtt (Power Take Off 

shaft) b-tZ^bo 
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mt, 12/7 ^©^2/7 isv*? &mm-rzmm&G'rz>m 2 mjzm 
t^i^ mi Rt$m 2 t°7 >-v?^ &%:ti^tii&ffi-rz>m 1 &s*m 2.-7*7 is*? 

m 1 RT?m 2 7°^ &ttfoirz>m 1 Rx$m 2 7^ ^s^tu* tetart fetufe 

*7"y ^^^J;oT^WW^$^ »l»JBE3S*©<l4*R*SliWB««:3t*M-<5 

m*bft*mmi£ttmw\^itm&ttzmim.Mm#b, i2x 7 ^b • =7*jt 
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m^zm^*-?-** h vtcm^m2mi:^P'\>mt vxmm&thXMf$.&tix\,^z> 
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